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BERNHARD WALKE ET AL , 
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Group Art Unit 
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Title: METHOD OF THE OPERATION OF 'WIRELESS BASE STATIONS FOR PACKET 
TRANSFER RADIO SYSTEMS HAVING A GUARANTEED SERVICE QUALITY 

Commissioner for Patents 
Washington, D.C. 20231 



Prior to calculation of the filing fee and examination, please 
amend the above-identified application as follows, where marked-up 
versions of the amended claims 3-15 are attached as Appendix A: 

IN THE CLAIMS 
Please amend the claims as follows: 

1 3. (Amended) A method as claimed in claim 1, characterized in 

2 that the organization of the partial frame structures is effected 

3 by a decentralized control in the relay station (FMT) . 

1 4. (Amended) A method as claimed in claim 1, characterized in 

2 that the organization of the partial frame structures is partly 

3 effected by a central controller in the central station (AP) and 

4 partly by a decentralized controller in the relay station (FMT) . 

1 5. (Amended) A method as claimed in claim 1, characterized in 

2 that a mobile terminal (MT) can become the AP and take over the 

3 role of a central station (in so far this is possible with the 

4 system), while there are RMTs with respect to the AP, 
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1 6. (Amended) A method as claimed in claim 1, characterized in 

2 that a cascading of the relay function is possible while a station 

3 controlled as an RMT seen from the point of view of an FMT can 

4 simultaneously be an FMT with respect to another station, and in 

5 the original partial frame structure further partial frame 

6 structures are recursively formed of which the depth corresponds to 

7 the number of the hops used between AP and the most remote RMT in 

8 the cascade. 

1 7. (Amended) A method as claimed in claim 1, characterized in 

2 that a central station (AP) can cover a plurality of terminals (MT) 

3 and relay stations (FMT) while each MT can have the functionality 

4 of an FMT. 

1 8. (Amended) A method as claimed in claim 1, characterized in 

2 that the FMT can simultaneously cover a plurality of RMTs. 

1 9. (Amended) A method as claimed in claim 1, characterized in 

2 that the assignment of the capacity for the relay path in the time 

3 domain (TDMA) can be effected in suitable systems, but also in the 

4 frequency domain (FDMA) or code domain (CDMA) . 

1 10. (Amended) A method as claimed in claim 1, characterized in 

2 that there may be a plurality of FMTs that simultaneously cover 

3 their associated RMTs in various areas of the cell, while partial 

4 frames are simultaneously transmitted at different spots in the 

5 cell. 

1 11. (Amended) A method as claimed in claim 1, characterized in 

2 that the length of the frames of AP and partial frames of FMT can 

3 dynamically vary and be different. 
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1 12. (Amended) A method as claimed in claim 1, characterized in 

2 that the arrangement of the individual phases in the partial frames 

3 is dynamically changed, divided, can partly fail and new phases can 

4 additionally be defined. 

1 13. (Amended) A method as claimed in claim 1, characterized in 

2 that a direct exchange of data is effected between the associated 

3 RMTs by controlling a common FMT. 

1 14. (Amended) A method as claimed in claim 1, characterized in 

2 that a direct exchange of data is effected between MT, controlled 

3 by the AP, and RMT, controlled by the associated FMT. 

1 15. (Amended) A method as claimed in claim 1, characterized in 

2 that a point-to-multipoint mode is used for transferring useful 

3 data. 

REMARKS 

The claims have been amended to delete multiple dependencies. 
The above amendments are submitted to place this application in 
proper U.S. format. Entry of the amendment and an early action on 
the merits are solicited. 



Respectfully submitted. 



Dicran Halaj ian. Re 
Attorney 
(914) 333-9607 
June 18, 2001 
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Appendix A 

Version with Markings 
to Show Changes Made to the Claims 

The following are marked up versions of amended claims 3-15 are 
attached as Appendix A: 

1 3. (Amended) A method as claimed in claim 1 [one of the 

2 preceding claims], characterized in that the organization of the 

3 partial frame structures is effected by a decentralized control in 

4 the relay station (FMT) . 

1 4. (Amended) A method as claimed in claim 1 [one of the 

2 preceding claims], characterized in that the organization of the 

3 partial frame structures is partly effected by a central controller 

4 in the central station (AP) and partly by a decentralized 

5 controller in the relay station (FMT) . 

1 5. (Amended) A method as claimed in claim 1 [one of the 

2 preceding claims], characterized in that a mobile terminal (MT) can 

3 become the AP and take over the role of a central station (in so 

4 far this is possible with the system) , while there are RMTs with 

5 respect to the AP. 

1 6. (Amended) A method as claimed in claim 1 [one of the 

2 preceding claims] , characterized in that a cascading of the relay 

3 function is possible while a station controlled as an RMT seen from 

4 the point of view of an FMT can simultaneously be an FMT with 

5 respect to another station, and in the original partial frame 

6 structure further partial frame structures are recursively formed 

7 of which the depth corresponds to the number of the hops used 

8 between AP and the most remote RMT in the cascade. 
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1 7. (Amended) A method as claimed in claim 1 [one of the 

2 preceding claims], characterized in that a central station (AP) can 

3 cover a plurality of terminals (MT) and relay stations (FMT) while 

4 each MT can have the functionality of an FMT. 

1 8. (Amended) A method as claimed in claim 1 [one of the 

2 preceding claims], characterized in that the FMT can simultaneously 

3 cover a plurality of RMTs. 

1 9. (Amended) A method as claimed in claim 1 [one of the 

2 preceding claims], characterized in that the assignment of the 

3 capacity for the relay path in the time domain (TDMA) can be 

4 effected in suitable systems, but also in the frequency domain 

5 (FDMA) or code domain (CDMA) . 

1 10. (Amended) A method as claimed in claim 1 [one of the 

2 preceding claims] , characterized in that there may be a plurality 

3 of FMTs that simultaneously cover their associated RMTs in various 

4 areas of the cell, while partial frames are simultaneously 

5 transmitted at different spots in the cell. 

1 11, (Amended) A method as claimed in claim 1 [one of the 

2 preceding claims] , characterized in that the length of the frames 

3 of AP and partial frames of FMT can dynamically vary and be 

4 different . 

1 12, (Amended) A method as claimed in claim 1 [one of the 

2 preceding claims] , characterized in that the arrangement of the 

3 individual phases in the partial frames is dynamically changed, 

4 divided, can partly fail and new phases can additionally be 

5 defined. 
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1 13. (7\mended) A method as claimed in claim 1 [one of the 

2 preceding claims] , characterized in that a direct exchange of data 

3 is effected between the associated RMTs by controlling a common 

4 FMT. 

1 14. (Amended) A method as claimed in claim 1 [one of the 

2 preceding claims] , characterized in that a direct exchange of data 

3 is effected between MT, controlled by the AP, and RMT, controlled 

4 by the associated FMT. 

1 15. (Amended) A method as claimed in claim 1 [one of the 

2 preceding claims], characterized in that a point-to-multipoint mode 

3 is used for transferring useful data. 
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Method for the operation of wireless b ^i^f ptrlti^ns f'^^ p^^T^^t trf^nsfer radio systems having a . 
guaranteed service qualit y 



The invention relates to a novel method of increasing the supply ranges of 
packet oriented transferring radio stations, which are located outside the range of a central 
base station and are supplied by wireless base stations that have a relay function. In contrast 
to conventional wireless transfer systems, a communications service quality is guaranteed, 
5 which service quality is featured by parameters such as effective data transfer rate, packet 
delay time, variation of the packet delay time, and so on. Practical fields of application for 
such systems may be, for example: 

- Local Area Networks for the data and multi-media communication, 

- Access networks to telecommunications networks, 

1 0 - Networks for cotmecting fixed and mobile subscribers, and for interconnecting mobile 
subscribers. 



In future radio systems different services are dynamically rendered available to 
1 5 the user of a telecommunications service. These services are different as regards 
requirements of the service quality and the required transmission capacity. For the 
assignment of the capacity necessary for the transmission of data (including video and audio) 
to the stations that wish to transmit, various approaches in radio systems are known: 

- Uncoordinated access (for example, HIPERLAN type 1 [3] or IEEE 802.1 1 [7]). 
20 With this type of access the stations wishing to transmit access a radio channel in 

uncoordinated fashion. Co-ordination is obtained by a decentralized strategy of 
assignment, without central assignment. In these systems, service quality can be 
guaranteed only with certain probability or not guaranteed at all. 

- Exclusive assignment of transmission capacity in the time/code/frequeacy range to a 
25 station that wishes to transmit, while a distinction is made between two main groups: 

- The capacity is assigned in a connection-oriented manner by means of a channel that 
has a fixed transmission rate and is therefore also simultaneously exclusively reserved 
for the duration of the connection (for example, GSM [2] with the exception of GPRS 
[4]). 
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- The capacity is dynamically assigned by the base station to the individual associated 
stations, depending on their requirements [8], [1], [5], [4], while multicell systems are 
possible. This assignment is controlled by a central station, which is either known 
initially [5], or determined by a system itself [6]. In order to guarantee a service 
5 quality, special measures (call accept and scheduling, [8]) are necessary. 



In the following part, radio networks with a central controller are discussed. 
An assignment of transmission capacity by a central assignment point for a station that 

10 wishes to transmit/receive (Mobile Terminal (MT). A mobile terminal which, however, may 
also act as a base station) is only possible if the MT is located in the coverage area of the base 
station. An MT not located in the coverage area is called a Remote Mobile Terminal ((RMT). 
An MT, whose radio relay conditions do not permit a direct radio link to the Access Point 
(AP). The RMT may have extended functions compared to the MT). Reasons for the 

1 5 insufficient radio coverage of the RMT may be, for example, a large distance from the central 
base station ((Access point (AP), A central station which may be stationary or mobile. This 
station organizes a network assigned to it. The role of the central station may change in 
several systems (for example, ad hoc HIPERLAN 2 [6]).), electromagnetic interference, level 
breakdown as a result of shadowing of the radio waves by obstacles, and multi-path 

20 propagation. If, however, the RMT can have a sufficient receiving quality of the data from 
another station (Forwarder Mobile Terminal (FMT). An MT that can additionally take over 
the tasks of a relay station and thus become a wireless base station), which other station 
maintains a direct or indirect connection to the AP, and can send data thereto, the RMT can, 
according to the invention, be controlled by the base station. 

25 The new method controls the communication between FMT and MT or RMT 

respectively, with the object of putting RMT in the same category as an MT as regards 
service quality. 

The method permits the sequential linking of a plurality of relay connections, 
for example, AP <-> FMT <^ ... 4^ FMT RMT. An FMT compares to the higher-order 
30 FMT, which is closer to AP, as an MT, and compares to the lower-order FMT as an AP. 

The invention utilizes a common time-interlocking capacity assignment. The 
capacity assignment for stations that can be directly reached by the AP (FMT, MT) is 
realized from the base station (AP) (for example [5]). This is the first radio path (hop) seen 
from the base station. This may be an active or passive (sleeping), connection-oriented or 
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connectionless, packet-oriented data link or signaling link. The control data of the AP for the 
radio channel to be occupied by AP, MT and FMT of the first hop are cyclically transmitted 
in predetermined distances, or dynamically in announced or known distances. The AP 
enables all the MTs and FMT to have a random access in its coverage area, while the result 
5 of the access is explicitly or implicitly announced to the stations. In case of collisions, 

mechanisms for collision solution are used. This type of dynamic capacity assignment is state 
of the art and explained in, for example, [1], [8], [5]. 

This type of channel assignment is extended in this invention in that separate 
MTs act as wireless base stations and, in addition, serve as a relay station (FMT) and as 
1 0 against RMTs appear as Aps, but against Aps appear as MTs. 

The FMT utilizes the transmission capacity assigned by the AP partly for its 
own purpose and partly to enable the FMT-controlled RMT to transmit to the AP via a 
second radio path according to the same or similar rules to those used by thie AP. 

Each relay station used as an FMT embodies a partial frame structure which is 
1 5 embedded in the frame structure predefined by the higher-order central station. For the partial 
frame structure only the capacity assigned to the FMT is used. The partial frame structure is 
similar to the higher-order frame structure, so that a communication to unchanged MTs, but 
also to specially adapted stations, is possible. This means that the partial frame structure for 
its part contains areas in which occupied capacity is announced, a data tran.sfer to the MT (or 
20 RMT, respectively) can take place (remote downlink) as well as a data transfer from the MT 
(or RMT, respectively) to the FMT (remote uplink). Also a random access is rendered 
available. The subdivision into partial frame structures may be effected recursively i.e. more 
than one relay links can be cascaded. The control of the conamunication and of the capacity 
occupations on the individual hops may be carried out by: 
25 - The base station (AP), which controls the transmission capacity for all the stations 

connected to it directly or indirectly i.e. by relay links or cascaded relay links. The relay 
stations (FMT) then have the object of relaying the reservation of the transmission 
capacity determined by the base station to the RMTs, and accordingly constructing the 
partial frames. 

30 - Irrespectively of each other, by the AP for its MTs and FMTs and by the FMTs for their 
RMTs. Each FMT gets capacity from the AP and manages this capacity autonomously 
like an AP. In existing systems (for example, H/2 [5]) this may be the uplink area 
assigned to this FMT. This procedure offers the advantage that no change needs to be 
made in existing systems (more particularly, AP and MT), because the partial frame 
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structure is fully integrated with the frame structure that already exists. Only the new 
functions of the FMT are added. The transmission capacity assigned to the FMT is 
managed largely autonomously by the FMT and organized so that the RMTs reach the AP 
via the FMT or are reached by the AP, respectively. 
- Any random combination of control by FMT and AP. 

To realize the FMT it is sufficient, based on the time-dependent structure i.e. 
division of the transmission capacity into a time-dependent frame structure and a subdivision 
into further time-dependent partial frame structures, to have only one transceiver portion. 
Where appropriate, a plurality of transceiver portions per FMT can be used. The length of the 
frames of the AP and partial frames of the FMT may vary dynamically and have different 
lengths. Also a dynamic reassignment of the phases within the frames is possible, which 
reassignment also includes the lacking of several phases and the use of new phases. 
Furthermore, the phases may be used for data transmission in the point-to-multipoint mode. 
In addition to this mode it is possible to organize a direct data transmission between 
individual RMTs and between RMT and MT, which do not operate as an FMT. 

In addition to the assignment of time ranges (TDMA) for the partial frames, 
also an assignment of frequency ranges (FDMA) and code ranges (CDMA) is possible. The 
decisive factor is that the central base station divides its available capacity into sub- 
capacities, which on their part are assigned to the individual relay stations (FMT). For this 
purpose, the above-described management of these sub-ranges and the assignment of 
individual parts of these sub-ranges to the MTs or RMTs is used. In suitable systems (for 
example, H/2 ad hoc [6]), each MT can additionally become an AP, while with respect to this 
there are again RMTs. 

With suitable radio conditions it is also possible with the proposed method to 
provide a space-dependent assignment of transmission capacity, so that the partial frame 
structure is simultaneously used at different locations of the centrally controlled network. 

To guarantee a requested service quality, the possibility of the specific and 
organized assignment of transmission capacity is a condition. Adhering to the service quality 
is the task of the units (AP, FMT), which control a distribution of the available capacity for 
the transmission of the individual stations. Suitable strategies are basically already known [8] 
and can be adapted for this invention. The necessary changes consist of taking the necessary 
capacity into account for the organization of the individual partial frame structures, as they 
have been described above. 
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An example of embodiment is shown in the drawings and will be described in 
more detail m the following. As an example for the invention, an extension of the 
HIPERLAN 2 (H/2) system [5] is further discussed, in which: 

Fig. 1 shows a scenario to be used for the invention and the ^irrangement of the 

respective stations. 

Fig. 2 hows the H/2-system frame structure on the radio interface, and 
Fig. 3 shows the frame structure relevant to the invention as it is proposed in 
this invention as an example for H/2. 



Fig. 1 shows a situation by way of example as it may occur in packet transfer 
radio networks. An H/2 system is shown, which works in the so-called centralized mode i.e. 
the individual terminals of the system are controlled by the base station (AP). In addition, 
there is the direct mode, in which mobile terminals controlled by the AP cam directly 
communicate with one another. The direct mode assumes that all the terminals of a cell can 
receive the organization information directly from the AP. If it is assumed that r is the radius 
of the cell in which the individual MTs can receive the AP and can also exchange 
information with the AP, the RMTs outside this radius, or due to the radio conditions, 
respectively, are unable to exchange data with the AP. 

The invention looks at solutions for connecting RMTs via APs. A precondition 
for this is that the KMT is located within the radius rf around an MT. These MTs are then 
used as relay stations (FMT), which form a bridge between AP and KMT and can 
bidirectionally transfer data. The transfer of the data is controlled by the AP in the H/2 
system. For this purpose, a periodic frame structure is transmitted, which is divided into 
several sub-ranges. In Fig. 2 the time-dependent structure is shown as it is used in the H/2 
system. 

First, general information about the cell and the associated AP is transmitted in 
the so-called Broadcast Channel (BCH). Then, the AP transmits organization data in the 
Frame Control Channel (FCCH) about the fixture occupation of the remaining MAC frame, 
whose overall length in H/2 is constantly 2 ms. In the Acknowledge Chanjiel (ACH) that 
follows, the terminals are informed of the result with respect to the access to the channel to 
be explained in the following, the random access. This is followed by the downlink phase, in 
which data are transmitted from the AP to the individual MTs. These data can be transmitted 
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in long protocol data units of 54 bytes. Long Channel (LCH) or short data units of 9 bytes, 
Short Channel (SCH). In addition, it is possible for the individual data units to be combined 
to data trains. In the uplink phase the individual mobile terminals have the opportunity to 
transmit their data to the AP. At what instant each individual terminal is allowed to send is 
announced aheady in the FCCH. At the end of the MAC frame there is a phase in which all 
the terminals are allowed to access the radio channel at random according to specific rules. 
This phase is referred to as Random Access Channel (RACH) and is laid down in H/2. 

Fig. 3 shows the extension of a MAC frame by a partial frame for relay 
operation, as defined for the H/2 system in this invention. The MAC frame is defined by the 
AP and to the FMT is assigned a certain transmission capacity on the uplinjlc, which capacity 
can be assigned at random by the FMT via a partial frame for the transmission of its own UL 
data to the AP, and the transmission of UL/DL data between FMT and RMTs. The AP sees 
this partial frame as an FMT uplink slot, while it is ensured by a suitable featuring of the data 
packets, that the AP does not interpret data, which are transmitted in this phase for the relay 
link from the FMT to the RMT, as uplink data of the FMT. In the partial frame again the 
individual phases of the H/2 are used, but in a form adapted to the sub-structure. 

In this example the FMT first transmits the information necessary for the 
organization of the data link in the Forwarder Broadcast Channel ((F-BCH), a broadcast 
channel which is generated by the FMT and received by the RMTs). Then, the RMTs are 
informed of the fiirther structure of the partial frame in the Forwarder Frame Control Channel 
(F-FCH). In the subsequent Forwarder Acknowledge Channel (F-ACH), the RMTs are 
informed of the result for a transmission on the F-RACH to be explained hereinafter. Then 
the Forwarder Downlink phase (FDL) takes place, in which the FMT sends data to the 
addressed RMTs. This may be effected in a random sequence of Long Channel (LCH) data 
packets, (data packets of 54 bytes) or Short Channel (SCH) data packets, (data packets of 9 
bytes). The individual packets may then also be combined to packet trains. After a change- 
over time for the transceiver of the FMT, the FMT can receive data in the Forwarder Uplink 
(F-UL, this is a link from RMT FMT) from an RMT. Again random sequences of LCH 
and SCH data packets may show up then. In the F-RACH phase the RMTs can send data to 
the FMT at random, which happens in the partial frame defined in this invention by analogy 
with the mechanisms for random access already laid down for H/2. Subsequent to the phases 
for the relay link, the FMT connects its own uplink to transmit data to the central station of 
the system. Standard mechanisms of the H/2 are used then. 
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The organization of the partial frame may be effected autonomously by the 
FMT, but also be controlled by the AP. The FMT is a wireless H/2 base station. The RMT is 
a wireless terminal (MT) as defined in accordance with the H/2 standard. 

It is furthermore possible to again define a partial frame for a cascaded relay 
link in the F-DL phase of the FMT. This provides a recursive structure of partial frames, 
whose depth corresponds to the number of sub-links (hops). 

The partial frame may have the same length as the frames of the AP, or a 
different length. It seems to be efficient to have the FMT periodically generate the partial 
frame with the same timing as the AP, but with a respective offset, compare Fig. 3. 
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1 . A method with wireless base stations in centrally controlled radio systems, 
which systems transfer packets and guarantee service quality and comprise a controlling base 
station (AP), mobile terminals (MT) and stations working as a relay (FMT) for the 
connection of a station (RMT) not connected to the AP by radio for bidirectional 

5 communication between RMT and AP, the FMT maintaining both a connection to the AP 
and to the RMT by radio, characterized 

(a) in that a time-shifted partial frame structure is generated by the FMT based on a system- 
wide known frame structure of the AP, which partial frame structure is used by the FMT 
to control the transmission from the FMT to the RMT and back, while the partial frames 

1 0 transport signaling data, useful data and organization data about the structure of the 
partial frame for controlling the transmission between FMT and RMT to enable a 
communication between RMT and AP, and 

(b) in that the structure of the partial frame is so similar to the frame generated by the AP that 
an MT, which is designed for the operation at an AP, can also serve as an RMT and 

1 5 permits the exchange of data between RMT and FMT. 

2. A method as claimed in claim 1 , characterized in that the organization of the 
partial frame structures is exclusively effected by a central controller in the AP. 

20 3. A method as claimed in one of the preceding claims, characterized 

in that the organization of the partial frame structures is effected by a decentralized control in 
the relay station (FMT). 

4, A method as claimed in one of the preceding claims, characterized in that the 

25 organization of the partial frame structures is partly effected by a central controller in the 
central station (AP) and partly by a decentralized controller in the relay station (FMT). 
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5. A method as claimed in one of the preceding claims, characterized in that a 

mobile terminal (MT) can become the AP and take over the role of a central station (in so far 
this is possible with the system), while there are RMTs with respect to the AP. 

5 6. A method as claimed in one of the preceding claims, characterized in that a 

cascading of the relay function is possible while a station controlled as an RMT seen from the 
point of view of an FMT can simultaneously be an FMT with respect to another station, and 
in the original partial frame structure further partial frame structures are recursively formed 
of which the depth corresponds to the number of the hops used between AP and the most 
1 0 remote RMT in the cascade. 

7. A method as claimed in one of the preceding claims, characterized in that a 
central station (AP) can cover a plurality of terminals (MT) and relay stations (FMT) while 
each MT can have the functionality of an FMT. 

15 

8. A method as claimed in one of the preceding claims, characterized in that the 
FMT can simultaneously cover a plurality of RMTs, 

9. A method as claimed in one of the preceding claims, characterized in that the 
20 assignment of the capacity for the relay path in the time domain (TDMA) cem be effected in 

suitable systems, but also in the frequency domain (FDMA) or code domain (CDMA). 

10. A method as claimed in one of the preceding claims, characterized in that there 
may be a plurality of FMTs that simultaneously cover their associated RMTs in various areas 

25 of the cell, while partial frames are simultaneously transmitted at different spots in the cell. 

11. A method as claimed in one of the preceding claims, characterized in that the 
length of the frames of AP and partial frames of FMT can dynamically vary and be different, 

30 12. A method as claimed in one of the preceding claims, characterized in that the 

arrangement of the individual phases in the partial frames is dynamically changed, divided, 
can partly fail and new phases can additionally be defined. 
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13. A method as claimed in one of the preceding claims, characterized in that a 

direct exchange of data is effected between the associated RMTs by controlling a common 
FMT. 



14. A method as claimed in one of the preceding claims, characterized in that a 

direct exchange of data is effected between MT, controlled by the AP, and RMT, controlled 
by the associated FMT. 



10 



15- A method as claimed in one of the preceding claims, characterized in that a 

point-to-multipoint mode is used for transferring useful data. 
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ABSTRACT: 



A method for the operation of wireless base stations for packet transfer radio 
systems having guaranteed service quality. A novel method of increasing tlie supply ranges 
of packet oriented transferring radio stations, which are located outside the range of the 
central base stations and are supplied by wireless base stations (relay stations). In contrast to 
5 conventional wireless transfer systems, a communications service quality is guaranteed. The 
invention uses a common time interconnected capacity assignment method. Said capacity 
assignment is generated for a base station (AP) by stations (MT, FMT) which can be reached 
directly. Individual MTs are present in the form of wireless base stations and serve as relay 
stations (FMTs) for the MTs outside the range of an AP. For an AP, FMTs appear as MTs. 
1 0 The FMT forms a partial frame structure in a part of the AP distribution capacity transfer 
system, which is embedded in the time frame structure dictated by the commanding central 
station. Adherence to a required service quality guarantee is achieved by capacity assignment 
algorithms. Wireless, packet-oriented wireless networks. 
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legend: AP Access Point FMT Forward Mobile Terminal 

MT Mobile Terminal RMT Remote Mobile Terminal 
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